SFUND RECORDS CTR
3058-00099

SFUND RECORDS CTR
SDM Qi+ 48592

George Air Force Base,
California

Installation Restoration Program
Prepared for
Air Force Center for Environmental Excellence

Brooks Air Force Base, Texas

Contract F41624-92-D-8038

Final
Operable Unit 3 Record of Decision

November 1998



INSTALLATION RESTORATION PROGRAM

FINAL

RECORD OF DECISION
OPERABLE UNIT 3

GEORGE AIR FORCE BASE, CALIFORNIA

Prepared For:
U. S. Air Force Center for Environmental Excellence

Brooks Air Force Base

Contract No. F41624-92-D-8038
Delivery Order 004
Montgomery Watson Project No. 1212009.04090074

Prepared By:
Montgomery Watson

1340 Treat Boulevard, Suite 300
Walnut Creek, California 94596

—ApEit1998



TABLE OF CONTENTS

Section Page
1.0 DECLARATION ettt sttt s et ssb st s n s s 1-1
1.1  SITE NAME AND LOCATION.......cootiirienrieeticecetcericeresesnsseeesreseneensens 1-1
1.2 STATEMENT OF BASIS AND PURPOSE .........cooiiiiincciinnnccrniencenens 1-1
1.3 ASSESSMENT OF THE SITE ..........ooooiiiiiientcnerterevereeeesit e ene st saeeees 1-2
14 DESCRIPTION OF THE SELECTED REMEDIES ...........c.ccccccoevvininnnincennne 1-2
1.5 STATUTORY DETERMINATIONS .......cocorireerrcrineeneseneen e crecseeneenseesennes 1-2
1.6 APPROVED .ottt ss et e se bt b s 1-4
2.0 DECISION SUMMARY ....ooiiiiienienentrtentenieseeetrtessaessesessesesesesssessenecsseesssnsessens 2-1
2.1  SITE NAME, LOCATION, AND DESCRIPTION..........cccccotnccirvimnincecnninnnnnenes 2-1
2.1.1 Description of Operable Units........c.c.ccocervmninniinninninnienniiincenrcieenenes 2-1
2.1.2 Physical Characteristics of OU 3..........ccoovieieniiieiieeriereseneeeeveneeersaeens 2-3
2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES........cccocorvviincreicninne 2-12
2.2.1 Base HiStOTY ....ccooiiiiiriiiieieeeciecire et eeve s e e v e e s neeene e sbeeene 2-12
2.2.2  OU 3 Site INVEStIZAtIONS.....cccceieimereeiririrncetrieee et ssee s essesresessssesaneennas 2-13
2.3 HIGHLIGHTS OF COMMUNITY PARTICIPATION .......ccccoceevviinnirnccrinnacnn 2-16
24  SCOPE AND ROLE OF OPERABLE UNIT WITHIN THE SITE
STRATEGY ettt ettt sv e st e cene s st s s s san s s an e 2-17
2.5  LANDFILL SITE SUMMARY .....cccoioiiiincetrieimieeeneeseeninneeesseisseessessssnssaas 2-18
2.5.1 Summary of Landfill Site Characteristics and Risk Assessments............ 2-19
2.5.2 Description of Landfill Site Alternatives .............cocceivveeccersirrnecnericnnnne. 2-28
2.5.3 Summary of Comparative Analysis of Alternatives for the
Landfill SHES ....ooeomieiiiierecireeee ettt s 2-33
2.5.4 The Selected Remedies for the Landfill Sites .........cccccovivccrivieniinnncnneen. 2-43
2.5.5 Statutory Determinations for the Landfill Sites ..........cccceovnvinvnnnnnninn 2-50
2.6 TPH/VOC SITE SUMMARY .....oooiiiitinineitenrerieesesreseeseestenaesseesseesenseessessonseens 2-51
2.6.1 Summary of TPH/VOC Site Characteristics and Risk Assessments ....... 2-52
2.6.2 Description of TPH/VOC Site Alternatives ..........cococveevvcinerncnniniencnn. 2-62
2.6.3 Summary of Comparative Analysis of Alternatives for the
TPH/VOC SIES ....cuureneeiieieerteteriertetereseesieseeseesaesnetesseessessseeesaeesnessees 2-69
2.6.4 The Selected Remedies for the TPH/VOC Sites......ccoooveeviiivccnininennnee 2-77
2.6.5 Statutory Determinations for the TPH/VOC Sites ......ccceevcernvvirccnnennne. 2-86
2.7 SITE OT-69 SUMMARY ......oooiiiiiiriiniienrnecrtestenetesnes e ssessnebeesessessssneens 2-87
2.7.1 Summary of Site OT-69 Characteristics and Risk Assessment................ 2-88
2.7.2 Description of Site OT-69 Alternatives...........cccovivriniinniniininrnieenncne 2-91
2.7.3 Summary of Comparative Analysis of Alternatives for Site OT-69......... 2-93
2.7.4 The Selected Remedy for Site OT-69 .......cccooiiiimieiieiieeeceee 2-100
2.7.5 Statutory Determinations for Site OT-69 ..........ccccccvviriiinncininiiennnnen 2-101
2.8 DOCUMENTATION OF SIGNIFICANT CHANGES...........cccoviiiiinnenae 2-103
2.9  CURRENT SITE STATUS......c ettt ssesssesne 2-103
2.9.1 Landfill SItes ....covvivierierriiinciitiiecteteecee ettt 2-104
2.9.2 TPH/VOC SHES ....ceerieeiriirreereeenteerectrneseteeeeeteeeneeeeesseseessesneessessens 2-107



TABLE OF CONTENTS
(Continued)

3.0 RESPONSIVENESS SUMMARY ......ccoorimeiienrinrctneininesssesaessssescsssesnssenaens 3-1
3.1 OVERVIEW Lttt eess st naes 3-1
3.2 BACKGROUND ON COMMUNITY INVOLVEMENT..........c..cccoveinvcnrnnnee. 3-1

3.3 SUMMARY OF COMMENTS RECEIVED DURING THE PUBLIC
COMMENT PERIOD ...ttt ssessessesrsss 3-2

REFERENCES

FIGURES

TABLES

APPENDICES

A - Action Items to Meet ROD Requirements

B - Criteria for Active Site Remediation - Site OT-69

C - Administrative Record

D - Responses to Agency Comments to April 1997 Draft ROD

E - Responses to Agency Comments to November 1997 Draft Final ROD
F - Responses to Agency Comments to February 1998 Draft Final ROD

il



10
11
12
13

14

LIST OF FIGURES
(Figures are located at the end of the text.)

Vicinity Map

Operable Unit Site Locations

Regional Physiography

Major Hydrogeologic Features in the Mojave River Basin

Approximate Locations of Known Municipal and Domestic Water-Supply Wells,
GAFB Vicinity

Operable Unit 3 Feasibility Study Site Locations

Conceptual Diagram of Surface Controls/Rehabilitated Soil Cover, OU 3 Landfill
Sites

Conceptual Diagram of Capping Alternatives, OU 3 Landfill Sites
Remediation Goals for Soils at the OU 3 TPH/VOC Sites
Remediation Goals for TCE in Soils at Site FT-19¢

Schematic of SVE System Design

Schematic Diagram of Soil Vapor Sampling From Monitoring Point
Schematic of Bioventing System Design

Site OT-69 Location Map

i



LIST OF TABLES
(Tables are located at the end of the text.)
Table .
_No.

1  Recommended Remedial Alternatives for OU 3 Sites

2 Summary of OU 3 Landfill Site Characterizations

3 Summary of Detailed Analysis of Remedial Alternatives for OU 3 Landfill Sites

4  ARARs for GAFB OU 3 Landfill Sites DP-03, DP-04, LF-12, LF-14, and the SEDA
5 Summary of Preliminary Remedial Alternative Costs for OU 3 Landfill Sites

6  Preliminary Cost Estimate for Site DP-03 Preferred Alternative

7  Preliminary Cost Estimate for Site DP-04 Preferred Alternative

8 Preliminary Cost Estimate for Site LF-12 Preferred Alternative

9  Preliminary Cost Estimate for Site LF-14 Preferred Alternative

10 Preliminary Cost Estimate for Site LF-44 Preferred Alternative

11 Preliminary Cost Estimate for the SEDA Preferred Alternative

12 Summary of Operable Unit 3 TPH/VOC Site Characterizations

13 Numerical Cleanup Standards for TPH/VOC Groundwater Sites

14 Summary of Detailed Analysis of Remedial Alternatives for OU 3 TPH/VOC Sites

15 ARARs for GAFB OU 3 TPH/VOC Sites WP-17, FT-19a, FT-19b, FT-19c, OT-51, and
OT-69

16 Summary of Remedial Alternative Costs for OU 3 TPH/VOC Sites
17 Preliminary Cost Estimate for Site WP-17 Preferred Alternative

18 Preliminary Cost Estimate for Site FT-19a Preferred Alternative

19 Preliminary Cost Estimate for Site FT-19c Preferred Alternative

20 Preliminary Cost Estimate for Site OT-51 Soils Preferred Alternative

21 Preliminary Cost Estimate for Site OT-51 Groundwater Preferred Alternative

iv



Table

22

23

24

25

LIST OF TABLES
(Continued)

Summary of Detailed Analysis of Remedial Alternatives for Site OT-69
Summary of Remedial Alternative Costs for Site OT-69 Groundwater
Preliminary Cost Estimate for Site OT-69 Preferred Alternative (G-2)

Summary of Current Remedial Alternative Costs for OU 3 Sites with Accelerated Actions
Performed



ACRONYMS AND ABBREVIATIONS

AFBCA Air Force Base Conversion Agency

AFCEE Air Force Center for Environmental Excellence
ARAR applicable or relevant and appropriate requirement
bgs below ground surface

BTEX benzene, toluene, ethylbenzene, and xylene
CDWR California Department of Water Resources
CFR Code of Federal Regulations

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
cfm cubic feet per minute

cfs cubic feet per second

COPC compound of potential concern

COPEC compound of potential ecological concern
CRP Community Relations Plan

DCA dichloroethane

DCE dichloroethene

DHS Department of Health Services

DTSC Department of Toxic Substances Control
EM electromagnetic terrain conductivity

ET evapotranspiration

FFA Federal Facilities Agreement

FML flexible membrane liner

FS Feasibility Study

FSRA Full Service Remedial Action

ft/day feet per day

ft’/day square feet per day

fu/ft feet per foot

GAC granular activated carbon

GAFB George Air Force Base

gpd gallons per day

gpm gallons per minute

GPR ground penetrating radar

HVOC halogenated volatile organic compound
IRP Installation Restoration Program

IT International Technologies Corporation
JIMM James M. Montgomery Consulting Engineers, Inc.
LRA Local Reuse Agency

LSA LSA Associates, Inc.

LUFT Leaking Underground Fuel Tank

M&E Metcalf & Eddy, Inc.

MAG magnetometry

MAP Management Action Plan

MCL Maximum Contaminant Level

pg/kg microgram per kilogram

pg/L micrograms per liter

mg/kg milligram per kilogram

mg/L milligrams per liter

vi



mph
ms]
MWA
NCP
NEDA
NFA
NPL
o&M
ORC
ou
OVA
PAH
PCB
PCE
POL
ppm
PRG
RAB
RAO
RCRA
RfD

ROD
RPM
RSA
RWQCB
SAIC
SARA
SCIA
SEDA
STP
SVE
SVOC
TBC
TCA
TCE
TE
™YV
TPH
TRC
USAF
USEPA
USFWS
USGS
UST

ACRONYMS AND ABBREVIATIONS
(Continued)

miles per hour

mean sea level

Mojave Water Agency

National Oil and Hazardous Substances Pollution Contingency Plan
Northeast Disposal Area '
No Further Action

National Priorities List

operations and maintenance

Oxygen Release Compound

Operable Unit

organic vapor analyzer

polynuclear aromatic hydrocarbon
polychlorinated biphenyl
tetrachloroethene

petroleum, oil, and lubricant

parts per million

Preliminary Remediation Goal
Restoration Advisory Board

remedial action objective

Resource Conservation and Recovery Act
reference dose

Remedial Investigation

Record of Decision

Remedial Project Manager

Regional Statistical Area

Regional Water Quality Control Board
Science Applications International Corporation
Superfund Amendments and Reauthorization Act of 1986
Southern California International Airport
Southeast Disposal Area

sewage treatment plant

soil vapor extraction

semivolatile organic compound
to-be-considered

trichloroethane

trichloroethene

toxicity equivalent

toxicity, mobility, and volume

total petroleum hydrocarbons

Technical Review Committee

U.S. Air Force

U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

U.S. Geological Survey

underground storage tank

vii



uv
voC
VVEDA
VVWRA
WPA
WQPS

ACRONYMS AND ABBREVIATIONS
(Continued)

ultraviolet

volatile organic compound

Victor Valley Economic Development Agency
Victor Valley Wastewater Reclamation Authority
Work Plan Addendum

Water Quality Protection Standards

viil



|
Section 1

@ MONTGOMERY WATSON

L uondes



1.0 DECLARATION

1.1 SITE NAME AND LOCATION

George Air Force Base
Operable Unit 3

San Bernardino County, California

1.2 STATEMENT OF BASIS AND PURPOSE

This decision document, a Record of Decision (ROD), presents the selected remedies for
Operable Unit (OU) 3 sites at George Air Force Base (GAFB), which were chosen in accordance
with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), and, to the extent practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). This decision is based on the administrative record for these sites and
complies with 40 Code of Federal Regulations (CFR), Part 300. The format of this ROD is
consistent with the guidance provided in the U.S. Environmental Protection Agency’s

(USEPA’s) “A Guide to Developing Superfund Records of Decision” (USEPA, 1990).

OU 3 consists of 60 Installation Restoration Program (IRP) sites. Each of the OU 3 sites and any
proposed remedies are listed on Table 1. These sites are distributed throughout the base and
range in size from a few hundred square feet to over 90 acres. The purpose of this ROD is to set
forth the remedial actions to be conducted to remediate OU 3 IRP sites that were presented in the
OU 3 Feasibility Study (FS) Report (Montgomery Watson, 1997a) and to document the selection
of no further action (NFA) as final closure for the remaining OU 3 IRP sites.

The sites addressed in the OU 3 FS are presented in this ROD in two groups: 1) landfill sites
(DP-03, DP-04, LF-12, LF-14, LF-35, LF-44, and the Southeast Disposal Area [SEDA][the
SEDA remediation boundary includes nine separate sites]) (referred to as “landfill sites” in this

ROD); and 2) sites affected by total petroleum hydrocarbons (TPH) and/or volatile organic
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compounds (VOCs) (WP-17, FT-19a, FT-19b, FT-19¢c, FT-20 [soil], OT-51, SS-59, and OT-69)
(referred to as “TPH/VOC sites” in this ROD). The TCE detected in groundwater in monitoring
wells in the vicinity of Site FT-20 (groundwater) is currently associated with the groundwater
contamination at OU 2. Therefore, final decisions regarding potential actions at Site FT-20
(groundwater) will be determined in the OU 2 ROD. The remaining OU 3 sites are
recommended for NFA (see Table 1).

The U.S. Air Force (USAF), USEPA Region IX, and the State of California concur with the

selected remedies.
1.3 ASSESSMENT OF THE SITE

Actual or threatened releases of pollutants and contaminants from the landfill sites and
TPH/VOC sites, if not addressed by implementing the remedial actions presented in this ROD,
may present a risk to public health, welfare, or the environment. The remaining sites are

recommended for NFA (see Table 1).

14 DESCRIPTION OF THE SELECTED REMEDIES

Based on remedial investigations and alternatives evaluated in the OU 3 FS (Montgomery
Watson, 1997a), the USAF determined the final action for the 60 OU 3 IRP sites addressed in
this ROD as summarized in Table 1. The determination of these final actions was achieved with
the concurrence of the USEPA and the State of California. Section 2.0 provides further details
describing the remedies for sites requiring action. Risk assessment and remedy selection
considered reuse. As a result, selected remedies are compatible with intended property reuse.
The selected remedy for the affected specific parcel will be reviewed with the local reuse agency,

prior to a transfer, to ensure that it remains compatible with reuse.
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1.5 STATUTORY DETERMINATIONS

The selected remedies (Table 1) are protective of human health and the environment, comply
with federal and state requirements that are legally applicable or relevant and appropriate to the
remedial actions, and are cost-effective. The remedies utilize permanent solutions and
alternative treatment technology to the maximum extent practicable for these sites. The remedies
for the TPH/VOC sites satisfy the statutory preference for remedies that employ treatment that
reduces toxicity, mobility, and volume (TMV) as a principal element. However, because
treatment of the principal threats of the landfill sites was not found to be practicable, the
remedies for the landfills do not satisfy the statutory preference for treatment as a principal
element.v_ A review of this ROD will be conducted every S years to ensure that the remedies

continue to provide adequate protection of human health and the environment.
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1.6 APPROVED

LBERT F. LOWA
Director
Air Force Base Conversion Agency

Concurrence

Chief, Federal Facilities Cleanup ;Branch
Environmental Protection Agency

hief, Southern California Operations
Office of Military Facilities
Department of Toxic Substances Control

wa@y))«mw Sep 24, (44D

HAROLD SINGER Date
Executive Officer

California Regional Water Quality Control Board
Lahontan Region
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2.0 DECISION SUMMARY

This decision summary provides a description of OU 3 including the regional setting,
physiography, meteorology, demography and land use, hydrology, hydrogeology, and water use.
This section also summarizes the problems posed by the conditions at OU 3, the remedial
alternatives, and the rationale for the selection and how the selected remedy satisfies statutory

requirements.

21 SITE NAME, LOCATION, AND DESCRIPTION

GAFB encompasses an area of approximately 5,347 acres and is located in San Bernardino
County in the western Mojave Desert near the cities of Victorville and Adelanto, California.
Victorville is located on Interstate 15, approximately 70 miles northeast of the City of Los
Angeles, 35 miles north of San Bernardino, and 31 miles south of Barstow (Figure 1). In
evaluating environmental conditions at GAFB, all identified sites have been combined into three

OUs based on the type of waste present and the geographical location (Figure 2).

211 Description of Operable Units

OU 1 consists of three sites: (1) Site SD-25 (S-20), an Industrial/Storm Drain which in the past
received. industrial waste; (2) Site WP-26 (S-21), the former sewage treatment plant (STP)
percolation ponds; and (3) the dissolved TCE plume detected in the groundwater beneath the
northeast portion of the base and adjacent off-base areas. A ROD has been finalized for OU 1
(Montgomery Watson, 1994).

OU 2 consists of six sites: (1) Site SS-30, a free-phase JP-4 jet fuel plume identified beneath the
Operational Apron; (2) Site ST-54, a pipeline leak near Building 708; (3) Site ST-57, Fuel Pit
No. 1; (4) Site SS-58, the underground storage tank (UST) complex at Building 690; and (5) Site
ST-67, the entire Liquid Fuel Distribution System, including five aboveground tanks, two major
pipelines (8-inch and 10-inch), and all hydrants (Fuel Pits 1 through 7) and associated piping,



and (6) FT-20 (groundwater), TCE detected in the groundwater in the vicinity of the old sewage

treatment plant percolation ponds.

OU 3 consists of the 60 remaining IRP sites located throughout GAFB. The OU 3 sites consist
of a variety of potential contaminant source areas including landfills, other waste disposal and
storage sites, fire training areas, spill sites, and leachfields. Table 1 presents a summary of all
OU 3 IRP sites. These sites are distributed throughout the base and range in size from a few
hundred square feet to over 90 acres. These sites have been designated as disposal pit (DP), fire
training area (FT), landfill (LF), radiological waste (RW), spill site (SS), waste pit (WP), or
“other” (OT). The remedial investigations and site characterizations for the OU 3 sites are
detailed in the OU 3 Remedial Investigation (RI) Report (Montgomery Watson, 1996a). This
ROD presents the final decision for closure of all OU 3 IRP sites.

The pesticide dieldrin has been detected in monitoring wells in the eastern portion of the base in
the vicinity of the former residential housing area (i.e., monitoring wells NZ-63, NZ-64, and NZ-
66) (Montgomery Watson, 1996a and 1997d). These detections are not currently associated with
OU 3 and will be addressed as part of another OU; therefore, the are not addressed as part of this
OU 3 ROD. The manner in which these detections are addressed is to be determined based on
discussions between the Remedial Project Managers (RPMs) for the USEPA, the California
Department of Toxic Substances Control (DTSC) (formerly the California Department of Health
Services [DHS]), the Lahontan Regional Water Quality Control Board (RWQCB), and the
USAF.

Based on the OU 3 remedial investigations, the “landfill sites” and the *“TPH/VOC sites” were
assessed for remedial actions as detailed in the OU 3 FS Report (Montgomery Watson, 1997a);
the remaining sites were recommended for NFA. Table 1 lists all OU 3 sites and documents the
sites for which NFA is recommended. The discussions that follow regarding OU 3 sites refer to

the sites that require some form of remedial action (i.e., the landfill sites and TPH/VOC sites).



2.1.2 Physical Characteristics of QU 3

The 60 OU 3 IRP sites are located throughout GAFB. The area immediately surrounding the
base is the Victor Valley portion of the Upper Mojave River Basin. The regional
geomorphology, surface water hydrology, geology, hydrogeology, regional planning, and
ecology of GAFB and the surrounding area are discussed in detail in the OU 3 RI Report

(Montgomery Watson, 1996a) and are summarized below.

2.1.2.1 Regional Physiography. GAFB is located in the Mojave Desert physiographic
province of California. Locally, the base lies within a wedge-shaped tectonic block in the
south-central portion of the Mojave Desert, flanked by the Sierra Nevada Mountains to the
northwest, the Radman and Cady Mountains to the northeast, the San Gabriel Mountains to the
southwest, and the San Bernardino Mountains to the southeast (Figure 3). The local region is
comprised predominantly of northward sloping alluvial fan deposits derived from the
surrounding mountains, and recent deposits associated with the Mojave River. Regional
elevations reach as high as 8,500 feet (near Crestline), where annual precipitation typically is
more than 40 inches. In contrast, the terminus of the Mojave River at Soda Dry Lake (elevation
923 feet) south of Baker receives 3 inches of precipitation annually. Elevations in the vicinity of
GAFB range from 2,650 feet at the northeast corner of the study area, to 2,920 feet at the
southwest corner of the base, south of Air Base Road. The average elevation at GAFB is
approximately 2,750 feet, with average slopes of approximately 2 to 4 percent to the northeast.
The base is relatively flat except at the eastern edge, where the surface elevation drops
approximately 200 feet to the Mojave River. The average elevation of the Mojave River flood
plain immediately east of the base is approximately 2,580 feet (Montgomery Watson, 1996a).

The Mojave River flows along the east side of GAFB in a northwesterly direction. Communities
within the Victor Valley area include the city of Adelanto, directly west and adjacent to GAFB,
the city of Victorville directly southeast, and Oro Grande, Silver Lakes, Apple Valley, and
Hesperia. The Victor Valley Wastewater Reclamation Authority (VVWRA) treatment plant is
located approximately one-half mile north of the northern border of GAFB.
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2.1.2.2 Meteorology. The climate in the GAFB area is typical of the high desert region
of California and Nevada. The summers are hot and dry, with maximum daily temperatures
often exceeding 100°F in July and August. Winters are cool and dry and nighttime temperatures
often fall below freezing in December and January (SAIC, 1987). The annual average

temperature is 62°F.

Based on Air Force records from 1942 to 1992, annual precipitation at GAFB ranges from 0.77
inch to 11.22 inches, with an average annual precipitation of 5.72 inches (Montgomery Watson,
1996a). Monthly precipitation typically rangcs from 0.25 inch to 4.47 inches, with the period
from January through March being the wettest. During storm events, daily precipitation may
reach as much as 2.93 inches. Snowfall is infrequent, but may total a few inches per year and
was recorded to be as high as 17 inches in 1974. The average annual potential evapotranspiration

(ET) rate is about 83 inches (SAIC, 1987), far exceeding average annual precipitation.

Prevailing winds in the area of GAFB are from the south; however, the strongest gusts are
typically from the west. Westerly gusts of 50 miles per hour (mph) or more usually occur in the
spring. In the summer, strong southerlies blow over the San Bernardino Mountains (Cajon Pass)
in the evenings. Northerly winds occur more frequently in the fall and winter months (SAIC,

1987).

2.1.23 Demography and Land Use. GAFB is located within Census Tract 91.02, and
Regional Statistical Area (RSA) 32B of San Bernardino County (US Census Bureau). RSA 32B
also includes the cities of Adelanto, Hesperia, and Victorville and the unincorporated
communities of Phelan, Apple Valley, and Lucerne Valley. According to the closure documents
for GAFB, the estimated combined GAFB military and civilian work force on base in mid-1992
was 3,725. However, because the base closure in December 1992, there no longer are permanent
residents on base. The following are 1994 estimated populations of the surrounding cities and
communities, according to their respective city offices or San Bernardino County (Montgomery

Watson, 1996a):

Adelanto 13,000
Apple Valley 53,450
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Hesperia 58,050

Lucerne Valley 10,000
Oro Grande 430
Phelan 15,000
Silver Lakes 3,000
Victorville 57.830
TOTAL 210,760

The Victor Valley area has experienced significant population growth in the past two decades.
Between 1970 and 1980, the number of residents in RSA 32B increased approximately 70
percent (SAIC, 1987). Population growth in the area is projected to be approximately 5 percent
annually until 2010 (USAF, 1992). The projected annual growth figures may be greater than 5
percent depending on the ultimate reuse of GAFB.

The major land use activities of the Victor Valley area include residential development,
government and commercial services, cement manufacturing, railroad and highway
transportation, localized agricultural activities along the Mojave River, and industrial mining in
the outlying areas. The California Aqueduct carries water across the high desert approximately 5
miles south of the base and may impact long-term land use planning. A major fuels distribution
pipeline parallels Air Base Road for half the length of the base, and a high-voltage transmission

utility corridor crosses the southeast comner of the base.

GAFB was established during World War II and provided the foundation for a steady economic
base for the Victorville, Adelanto, and Apple Valley areas. Until 1992, GAFB was the largest
employer in the Victorville area. Residential and commercial development and growth of
community services was, in large part, due to the presence of the base. Despite the recent base
closure, the climate and recreational attractions within the region continue to contribute to the
development of vacation and/or second homes as well as the expansion of retirement
communities. Growth in the Victor Valley also has been impacted as increasing numbers of
people move to the area seeking to avoid the congestion and high cost of living in the Los

Angeles Basin.



The proposed action for reuse of GAFB is development of an international airport and a
commercial, industrial, and business park development. The Local Reuse Agency (LRA) and the
Victor Valley Economic Development Agency (VVEDA) has designated the airport as the
Southern Caiifomia International Airport (SCIA). There are currently light industry and
commercial companies using the facilities. There are no current plans for residential
development on former base property (CRSS Constructors, Inc., 1996). The above reuse was
considered during the development of risk assessments and remedy selection. As a result, the
selected remedies are compatible with reuse. The selected remedy for the affected specific parcel
will be reviewed with the local reuse agency, prior to a transfer, to ensure that it remains

compatible with reuse.

2.1.2.4 Hydrogeology. .GAFB is located in the George Groundwater Sub-Basin which is
a sub-bz;;in of the Upper Mojave River Basin. The George Sub-Basin reportedly is a structural
trough containing up to 3,000 feet of alluvial sediments in the deepest parts of the basin. The
depth to bedrock is estimated to be approximately 1,350 feet below ground surface (bgs). Water
level and lithology data have been used to identify two distinct water-bearing zones in the GAFB
area: a shallow “Upper Aquifer” and a deeper “Lower Aquifer,” separated by the “Aquitard.”

The Upper Aquifer is a zone of saturated, highly to moderately permeable, interbedded silty
sands, poorly sorted sands, silts, and clays. Pumping test data indicate that the Upper Aquifer
has transmissivities ranging from 7 square feet per day (ft’/day) to 2,400 ft*/day and hydraulic
conductivities ranging from less than 0.01 feet per day (ft/day) to 35 ft/day. Groundwater
elevations within the area range from approximately 2,680 feet above mean sea level (msl) in the
northeastern portion of the base to 2,760 feet above msl in the southwest. The general
groundwater flow direction typically varies from the north to northeast with a hydraulic gradient
of approximately 0.003 feet/foot (ft/ft). North of the base, the groundwater gradient increases to
0.01 towards the northeast. The Upper Aquifer exists beneath GAFB; however, it terminates to
the north and eastern portion of the base. The saturated zone is up to approximately 80 feet thick

and thins to a thickness of zero where the aquifer terminates.

The Aquitard, consisting of interbedded very low to low permeability clays and silts, is present
from approximately 2,650 feet above msl to 2,740 feet above msl and is approximately 20 to 40
feet thick. The Aquitard is believed to have been deposited in a lake-filled basin which
historically occupied the vicinity of GAFB. The Aquitard hydraulically separates the Upper and

Lower aquifers but is not continuous north of the base and east of the area along the Mojave
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River bluffs. However, the Aquitard is continuous to the west and southwest as determined by
investigation activities performed for OU 1 (Montgomery Watson, 1995b), OU 2 (IT, 1992), and
OU 3 (Montgomery Watson, 1996a). The lack of hydraulic communication between the aquifers
through the Aquitard is supported by a zone of unsaturated moderately permeable materials
encountered below the Aquitard and above the Lower Aquifer and dry clays within the Aquitard
encountered in well borings during investigations for OU 1, OU 2, and OU 3. Geotechnical
testing has indicated hydraulic conductivities of Aquitard silts and clays ranging from 3.1E-4
ft/day to 1.7E-3 ft/day (Montgomery Watson, 1995b). Where the Upper Aquifer terminates to

the north and east of the area, the lateral edge of the Aquitard has been inferred.

The Lower Aquifer is present beneath the entire base and generally consists of interbedded sands,
gravelly sands, and silts with minor caliche beds. Groundwater elevations in the Lower Aquifer
within the area range from 2,590 to 2,584 feet above msl. The gradient in the central portion of
the base is 0.0002 ft/ft and increases to 0.001 ft/ft toward the east. Pumping test data indicate
that the Lower Aquifer has transmissivities ranging from 170 ft’/day to 6,000 ft"/day and
hydraulic conductivities that may exceed 80 ft/day based on an assumed aquifer thickness of 100
feet. The Lower Aquifer is geographically extensive and is hydraulically associated with the
Mojave River Aquifer. The Mojave River Aquifer occupies the river channel sediments east of
the base. The Mojave River deposits overlie and are interbedded with older Lower Aquifer soils.
This unit is relatively transmissive and provides good quality water to regional wells.
Potentiometric contours of the Lower Aquifer are perpendicular to the directions of flow in the
Mojave River. Therefore, groundwater flow in the Mojave River and Lower aquifers are

parallel.

2.1.25 Surface Water Hydrology. The Mojave River is the major surface drainage in
the Victor Valley. The Mojave extends for approximately 125 miles from its headwaters at the
Mojave Forks in the San Bernardino Mountains to its terminus at Soda Dry Lake south of Baker
(Figure 4). The river drains an area over 3,000 square miles (USAF, 1992). East of GAFB, the
river flows northward, coming as close as approximately 1,500 feet from the northeast corner of
the base. Surface flow in the Mojave River through most of the Victor Valley typically occurs

only during heavy rainstorms. In the Upper Mojave River Basin, however, perennial flow occurs
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for approximately 1 mile below the Mojave Forks because of the perennial flow of Deep Creek
(which merges with the Mojave at its headwaters), and again near Victorville through the Upper
Narrows and the Lower Narrows. The Narrows are formed by a bedrock ridge that creates a
subsurface flow barrier, causing river underflow to rise to the ground surface. U.S. Geological
Survey (USGS) topographic maps and aerial photographs indicate that, historically, surface flow
continued downstream as far as Bryman, 8 miles north of GAFB. Today, surface flow persists
only approximately 1 mile below the Lower Narrows, except during and shortly after heavy
rainfall. Regional withdrawal of groundwater apparently has lowered the Mojave River

underflow in the vicinity of GAFB.

Daily mean discharge values of the Mojave River through the Lower Narrows during 1993
ranged from 3 to 13,800 cubic feet per second (cfs), with an average daily discharge of 394 cfs.
Daily discharge in 1993, a very wet year, averaged nearly 28 times greater than 1990 values
(Montgomery Watson, 1996a). Discharge records maintained since 1899 indicate an average
discharge of 75.2 cfs, with a maximum discharge of 70,600 cfs recorded March 2, 1938 (USGS,
1992).

East of GAFB, the Mojave River has cut a channel approximately 1 mile wide and 200 feet deep.
No perennial streams are located within the boundaries of GAFB. Rainfall generally percolates
into the topsoil, collects in low areas and evaporates, or discharges through small natural
channels. Surface water from GAFB drains predominantly to the northeast and east. Runoff
from the flight line and the industrial and office areas is directed through roadways, storm drains,
culverts, and ditches to the Outfall Ditch on the northeast side of the base. Flow from this
drainage ditch reaches the Mojave River only during heavy storms. Runoff from the eastern
residential areas discharges through small natural gullies located to the north and east. This
runoff travels north and east toward the Mojave River wash. Much of the southern part of the
base drains northward into the industrial and flight line runoff system. Intermittent surface flow
on the western half of the base discharges north-northwestward into tributaries that discharge to

the Mojave River near Helendale.
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A large, north-trending arroyo dissects the northeast section of the base. The arroyo channel is
approximately 15 feet wide near the northern base fence line and 100 feet wide where the arroyo
discharges into the Mojave River wash. It was formerly fed by the Outfall Ditch from the base,
numerous gullies, and a smaller drainage ditch that originates from the Fire Training Area. The
arroyo intermittently receives treated effluent from the OU 1 groundwater extraction and
treatment system. This water percolates into the subsurface just north of the base boundary and

before the arroyo discharges to the Mojave River wash.

Discharge sources into the Mojave River upstream of GAFB are limited to agricultural and
recreational uses and several fish hatcheries. East of GAFB, the Riverside Cement Plant
discharges cooling water into the Mojave River Channel. The VVWRA sewage treatment
facility northeast of GAFB discharges treated water directly into the Mojave River wash east of
the plant. Although annual discharge volumes vary, they have been steadily increasing. Data
supplied by the VVWRA indicate that during 1993, the treatment plant discharged an average of
approximately 5 million gallons per day (gpd) into the Mojave River, and another 1 million gpd
through its percolation ponds (Montgomery Watson, 1996a).

2.1.2.6 Water Use. Water usage includes domestic, industrial, and agricultural. The per
capita rate of water demand has been estimated to be 200 to 285 gpd (SAIC, 1987). Because of
arid conditions and lack of surface water bodies in the Upper Mojave River Valley Groundwater
Basin, groundwater has been the principal source of water used in the Victor Valley desert
communities. The Mojave Water Agency (MWA) oversees the adjudication of groundwater
within the Mojave River Groundwater Basin. Consumptive groundwater usage in the Upper
Mojave River Groundwater Basin (the MWA’s “Alto” portion of the basin) in 1990 was
estimated to be 89,400 acre-feet. The projected annual consumption for the year 1995 was

94,500 acre-feet.

Population increases in the study area caused domestic water demand to almost double during the
period between 1973 and 1983 (SAIC, 1987), and double again between 1983 and 1994
(Montgomery Watson, 1996a). The increase in demand has led to overdraft conditions (water

removed from the basin but not replenished) within the Mojave River Groundwater Basin.
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Groundwater overdraft in the Upper Mojave River Basin for the years 1990 and 1995 is
estimated to be 19,900 and 25,000 acre-feet, respectively (Montgomery Watson, 1996a).
Groundwater consumption in the George Groundwater Sub-basin has not been specifically
tracked by the MWA; however, tracking by smaller use areas is being pursued as groundwater

overdraft in the region continues to be a concern.

As of 1990, the MWA has been entitled to 50,800 acre-feet per year of water from the California
Water Project. However, due to recent statewide drought conditions, the MWA has not yet been
allotted their full entitlement. Once allotted, the MWA plans to begin utilizing their water
entitlement to directly recharge groundwater in the Mojave River Basin (Montgomery Watson,

1996a).

Limited information is available conceming supply wells on and in the vicinity of GAFB.
Available data indicate the existence of off-base wells beyond the northeast corner of the base,
below the southeast corner of the base, and along the Mojave River beyond the eastern base

boundary (Figure 5).

Two supply wells owned by the VVWRA are located northeast of the base. These two wells are
reported to be screened at depths of 65 to 75 feet bgs with pumping capacities of 500 gallons per
minute (gpm) each. Based on the location and approximate elevations of the wellheads, these
wells are believed to be screened in the Mojave River Aquifer. The groundwater table was
measured at 36 feet bgs. Groundwater from these VVWRA wells is used only for non-potable
and industrial applications, while bottled drinking water is supplied for workers at the plant

(Montgomery Watson, 1996a).

According to the records maintained by the California Department of Water Resources (CDWR),
four production wells exist southeast of the base (Figure 5). The production capacities of these
wells range from 100 to 1,200 gpm. The wells are screened to depths ranging from 500 to 610
feet bgs, and may be screened in a deeper and possibly different aquifer system than the

monitoring wells installed at GAFB in the Lower Aquifer.
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Currently, seven production wells supply water to both GAFB and the adjacent city of Adelanto.
An eighth well was closed when production rates declined. Water elevations indicate that these
wells are screened below or in the deeper portions of the Lower Aquifer (Boyle, 1987). All of
the production wells are located near the Mojave River beyond the eastern base boundary, on the
west side of the Mojave River in Section 30 T6N, R4W, just north of the Lower Narrows (Figure
5). Five of the seven water supply wells near GAFB operated while the base was active;
however, production rates since base closure are not known. These wells will likely be used to

service the future uses of the base property.

Three additional wells are located northeast of GAFB production wells along the eastern bank of

the Mojave River (Figure 5), and supply water to the town of Oro Grande.

It is suspected that privately owned wells and smaller capacity domestic and irrigation wells in

the vicinity draw from the Upper Aquifer.

2.1.2.7 Vegetation. The most predominant type of vegetation is the creosote bush scrub
community, which includes creosote bush, cheesebush, burroweed, ricegrass, and Mormon tea.
This type of vegetation is typically found in the undeveloped areas of the base. Russian Thistle,
or tumbleweed, is often found in the disturbed areas. Riparian (associated with water) vegetation
communities including cottonwoods, willows, cattail rushes, and sedges are found along the
Mojave River channel, near the base golf course and the former GAFB STP percolation ponds

(Montgomery Watson, 1996a).

A biological assessment was conducted in 1989 in the northern portion of the base and in an
off-base section just north of the northern base boundary. This assessment was done as part of
the initial FS for the Northeast Disposal Area (NEDA) (JMM, 1988). The dominant plant
species found were creosote bush, sweetbush, cheesebush, paperbag bush, and indigo bush, all
Mojave Desert creosote bush scrub. Golden cholla cactus, beavertail cactus, and pencil cholla
were also found scattered throughout the site. Herbaceous plants included introduced grasses

such as abu-mashi and red brome, as well as native grasses and herbs such as Indian ricegrass,
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spurge, chia, and fiddleneck. Joshua trees occur along the base of the steep slopes in the area

(LSA, 1989).

Several sensitive plant species may occur in the area of GAFB. Good habitat exists for several of
the plant species; however, only Joshua trees were actually observed during the survey of the
area (LSA, 1989). Additionally, the U.S. Fish and Wildlife Service (USFWS) lists three
Category-2 species that may be present on GAFB. These are the alkali mariposa lily, Barstow
woody sunflower, and the desert cymoperus. Category-2 species are those for which existing

information is insufficient to warrant listing as endangered or threatened species (USAF, 1989).

2.1.2.8 Animal Life. Animal life in the vicinity of GAFB includes both desert and
riparian species such as black-tail jackrabbit, cottontail rabbit, and antelope ground squirrel
(Montgomery Watson, 1996a). Seventy-five bird species have been identified in the area,
including ravens, hawks, owls, quail, flycatchers, larks, warblers, sparrows, and blackbirds.
Other wildlife includes lizards, snakes, pocket mice, raccoons, and coyotes. Generally, animal
activity is highest in the northern and southern portions of the base where native plants are least
disturbed. Animal activity typically has been lowest in the high traffic areas of the base, such as
the housing and industrial complex, the recreation areas, and the runways (USAF, 1989);

however, it is likely that some activity and reinhabitation has occurred since base closure.

The desert tortoise is the only animal species found on the base that is listed by the USFWS as a
threatened or endangered species. Two Category-2 animal species that may be present on GAFB
are the ferruginous hawk, and Mojave ground squirrel (USAF, 1989).

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.2.1 Base History

GAFB is a 5,347-acre facility constructed between 1941 and 1943. GAFB was commissioned as
a flight training school. With flight training as primary activity at GAFB throughout its history,

bombardier and glider, single- and twin-engine, and jet flight training schools were all
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accommodated on the base at various times. Over the years, a wide variety of aircraft has been

stationed at GAFB.

To effectively carry out the primary mission of pilot training, GAFB engaged in a variety of
support operations such as aircraft maintenance and fire fighting training, that required the

handling, use, and disposal of hazardous and non-hazardous materials.

Since 1980, the USAF has had an active environmental cleanup program which is currently
known as the IRP. The purpose of the IRP at GAFB is to protect human health and the
environment by identifying and cleaning up environmental contamination resulting from past
disposal practices. The cleanup at GAFB is being conducted under the requirements of
CERCLA. Section 120 of CERCLA states that the facilities must investigate and remediate, if

necessary, past releases of hazardous waste.

In December 1988, GAFB was informed that it would be decommissioned as an Air Force base
in December 1992. In February 1990, the USEPA added GAFB to the Superfund National
Priorities List (NPL).

In October 1990, GAFB signed a Federal Facilities Agreement (FFA) with USEPA Region IX,
the DTSC, and the Lahontan RWQCB. The three OUs were created with the signing of the FFA.
The base was formally closed on December 15, 1992.

2.2.2 OU 3 Site Investigations

RI/FS activities at GAFB began in 1981 when the USAF performed a records search to identify
possible contaminated sites and potential problems that may result from contaminant migration
from these sites (CH2M Hill, 1982). Since 1981, the USAF has performed investigations in an
effort to confirm the presence of potential contamination at sites identified during the records

search and to define the extent of contamination at these sites.

2-13



The first preliminary study conducted under the IRP at GAFB was completed in January 1982.
This study was a Phase I records search and was based on a review of available records
pertaining to chemical handling and disposal practices, interviews with site personnel, and a site
survey of activities at many sites within GAFB. The 1982 report indicated that potentially
hazardous waste from past activities was stored and disposed at GAFB (CH2M Hill, 1982).

In 1992, a work plan was prepared for OU 3 (JMM, 1992). This work plan summarized the
historical information for all known OU 3 sites including the results of any prior investigations.
The OU 3 Work Plan Addendum (WPA) assessed historical information, the Phase 1 records
search (CH2M Hill, 1982), and subsequent site inspections. Based on this assessment, the WPA
recommended NFA for 20 sites determined not to pose a threat to human health or the
environment and presented the recommended remedial investigation activities for the remaining

OU 3 sites.

The OU 3 remedial investigation activities began in 1992. Of the 60 OU 3 IRP sites that make
up OU 3, no further investigation was required at the 20 sites designated as NFA in the OU 3
WPA (JMM, 1992), land use restrictions were recommended for Site LF-35 in the WPA, and the
remaining sites were investigated. Of the sites investigated, Montgomery Watson investigated
27 IRP sites; Metcalf & Eddy (M&E) investigated eight sites; Montgomery Watson and M&E
investigated two sites, and International Technologies Corporation (IT) investigated two sites.
Table 1 summarizes this information. The 20 sites recommended as NFA in the WPA included
one site located in the SEDA (LF-11) and three sites (DP-02, LF-43, and LF-45) associated with
OU 3 sites that were investigated by Montgomery Watson. The OU 3 RI Report presented
results from the OU 3 remedial investigations including cumulative basewide human health and

ecological risk assessments.

The primary objective of the OU 3 RI was to obtain sufficient information to support an
informed decision regarding the most appropriate future action at each site. Specific objectives
of the RI report included identification of the extent of contamination, analysis of the fate and

transport of contaminants, and development of a baseline risk assessment.
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Specific field investigation activities included aerial ground penetrating radar (GPR) surveys,
surface GPR surveys, boundary confirmation borings, soil-gas surveys, surface and subsurface
soil sampling, test pit excavations, soil borings, monitoring well installation, downhole
geophysics, aquifer testing, monitoring well sampling, geotechnical sampling, HydroPunch®
sampling, record searches, biological testing, dioxin testing, surface mapping, and a radiological

survey.

To help identify compounds of potential concern (COPCs), background concentrations were
established for inorganics in soil and groundwater. Detected organic compounds were not

considered to be naturally occurring and, therefore, were considered to be above background.

Vadose zone contaminant migration modeling (SESOIL) was performed under hypothetical
worst case conditions to estimate potential impacts to groundwater. For most sites modeled,
results suggested that the most mobile constituents detected in soils would migrate less than 20
feet below the bottom of the site within 100 years. Therefore, utilizing the known data in a
conservative fashion, impacts to groundwater from the landfills are unlikely. However,
modeling suggested that groundwater will be impacted by vadose zone contamination at Sites

FT-19¢ and OT-51.

Human health and ecological risk assessments were performed for the COPCs at each site as
appropriate. The risk assessment addressed public health impacts from ingestion, inhalation, and
dermal exposure to the COPCs in the soil. Specific receptors and exposure scenarios were
identified for each site. The exposure scenarios used to evaluate the potential risk for a particular
site were dependent on the proposed reuse of land parcel in which a site was located, the COPCs
identified at the site, and the potential completed exposure pathways. At the time of the remedial
investigation and performance of the risk assessment, the proposed reuse of land parcels at
GAFB were identified in the base Management Action Plan (MAP) (USAF, 1993). Exposure
scenarios that were used for each site-specific risk assessment included: industrial/commercial,
trespasser/visitor, construction worker (potential surface soil exposure), construction worker
(potential subsurface soil exposure), and future resident. Additional details describing the risk

assessment methodology are presented in the OU 3 RI Report (Montgomery Watson, 1996a).
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Based on the results of the RI activities and results of the risk assessment, sites that posed a
potential threat to human health and the environment were analyzed in detail in the OU 3 FS.
The sites assessed in the OU 3 FS Report were grouped in “landfill sites” and “TPH/VOC sites”
because of the similarity between the sites in each group with respect to contaminant type,
distribution, site characteristics, and potential cleanup activities. The “landfill sites” included:
Sites DP-03, DP-04, LF-12, LF-14, LLF-44, and the SEDA (remediation boundary includes nine
sites; see Table 1). The “TPH/VOC sites” included: WP-17, FT-19a, FT-19b, FT-19¢, FT-20
(soil), OT-51, SS-59, and OT-69. A separate detailed FS analysis of Site OT-69 was presented in
the RI/FS for the TCE/tetrachloroethene (PCE) Study Area (IT, 1995a).

Table 1 summarizes the 60 OU 3 IRP sites and the proposed remedy (i.e., NFA or the remedial
alternative selected through the FS process). The findings and conclusions of this ROD are
based on the analysis of OU 3 presented in the final FS Report (Montgomery Watson, 1997a)
and the accompanying Proposed Plan (Montgomery Watson, 1997b). The technical information
supporting each alternative is included in these reports and the OU 3 RI Report (Montgomery
Watson, 1996a).

23 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Community Relations Plan (CRP) was completed in 1991 for GAFB by IT following

USEPA guidance (IT, 1991). Consistent with the CRP, the USAF established a Technical |
Review Committee (TRC) which was composed of the USEPA, DTSC, Lahontan RWQCB, and
representatives from adjacent communities. The TRC met on a quarterly basis to provide
community representatives with up-to-date information on recent milestone events. In January
1994, GAFB established the Restoration Advisory Board (RAB) which replaced the TRC. The
RAB met on a quarterly basis until 1997 when it voted to move to an annual meeting. The
meetings are open to the public. The RAB is designed to act as a focal point for environmental

exchange between GAFB and the public.
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The OU 3 RI Report (Montgomery Watson, 1996a), OU 3 FS Report (Montgomery Watson,
1997a), and OU 3 Proposed Plan (Montgomery Watson, 1997b) were released to the public and
were made available in both the Administrative Record File and in information repositories

maintained at the following locations:

. The Air Force Base Conversion Agency (AFBCA) Office at GAFB
. The Victorville Branch of the San Bernardino County Library
. The Adelanto Branch of the San Bernardino County Library

The availability of these documents and announcement of the public meeting and public
comment period were published in the Daily Press in Victorville, the Desert Dispatch in
Barstow, and the Sun in San Bernardino in September 1997. A press release was sent to five
other local newspaper and radio organizations announcing the public meeting and public

comment period.

The Proposed Plan was mailed in September 1997 to all parties identified in the CRP, including

government officials, media, private organizations, and interested members of the community.

A public comment period was held from September 22, 1997 to October 22, 1997. A public
meeting was held on October 8, 1997 at the Green Tree Inn, Victorville, California.
Representatives from the USAF, USEPA, DTSC, and Lahontan RWQCB were present at the
meeting. The Responsiveness Summary (Section 3.0 of this ROD) contains responses to

questions from the meeting and comments submitted by mail.

24 SCOPE AND ROLE OF OPERABLE UNIT WITHIN THE SITE
STRATEGY

As summarized in Section 2.1, the suspected hazardous waste sites present at GAFB were
grouped into three OUs based on the type of waste present and the geographical location (Figure
2). This ROD deals specifically with OU 3. Chemicals found at 60 OU 3 IRP sites potentially
relate to activities associated with equipment maintenance; fire training; fuel use and storage;

pest control; laboratory, shop, and hospital operations; and landfill and solid waste disposal.
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As summarized in Table 1, 40 OU 3 sites were recommended for NFA based on the results of the
WPA (JMM, 1992) and the OU 3 RI investigation (Montgomery Watson, 1996a). Land use
restrictions were recommended for Site LF-35 in the OU 3 WPA (JMM, 1992). Final decisions
regarding the groundwater in the vicinity of Site FT-20 will be determined in the OU 2 ROD
because it is currently associated with the groundwater contamination at OU 2 (this affected
groundwater is now referred to as FT-20 [groundwater]). The remaining role for OU 3 is to set
forth the remedial action to be conducted to remediate the remaining sites that were presented in
the OU 3 FS Report (Montgomery Watson, 1997a). These remaining sites (Figure 6) are
presented in two groups: the landfill sites (DP-03, DP-04, LF-12, LF-14, LF-44, and the SEDA
[remediation boundary includes nine sites]); and the TPH/VOC sites (WP-17, FT-19a, FT-19b,
FT-19c, FT-20 [soil], OT-51, SS-59, and OT-69) and are discussed in detail below.

2.5 LANDFILL SITE SUMMARY

This section summarizes the site characteristics, risk assessment results, descriptions of the
alternatives evaluated, alternatives comparison, and the selection of the final remedies for the OU
3 landfill sites requiring action (Sites DP-03, DP-04, LF-12, LF-14, LF-35, LF-44, and the
SEDA).

Site characterization activities were not performed for Site LF-35 as part of the OU 3
investigations. Site LF-35 is a reported landfill for asbestos and fiberglass located in Parcel A.
These constituents are not expected to be mobile in soils. Unless mobilized via excavation
activities, any asbestos or fiber glass present should not pose a threat to human health or the
environment. Therefore, land use restrictions are recommended in the OU 3 WPA (JMM, 1992).
By placing land use and deed restrictions on the site forbidding disturbance of buried materials,
the potential exposure pathways for asbestos or fiberglass will not be completed and protection

of human health would be assured.

The site characterization activities for the remaining landfill sites are discussed below.
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25.1 Summary of Landfill Site Characteristics and Risk Assessments

The OU 3 landfill sites presented in this ROD were investigated and evaluated using the same
rationale and investigative techniques, including geophysics, soil gas, test pits, and soil and
groundwater sampling. Table 2 presents a summary of the OU 3 landfill site characterizations on
a site-specific basis. The results of the each of the landfill site investigations were similar;
various inorganics were detected as were hydrocarbons, semivolatile organic compounds
(SVOCs), and dioxins. The results of the baseline risk assessments indicated that although there
were some sites with a maximum excess lifetime cancer risk above the California benchmark of
1E-06, all were within or below the USEPA guidelines of 1E-04 to 1E-06. The site-specific
ecological risk assessments indicated that a potential risk to ecological receptors was present at
Sites DP-03, DP-04, LF-12, LF-14, and the SEDA. Ecological risks were considered
insignificant at Site LF-44.

The site characterizations and risk assessments for the landfill sites requiring remedial action are
summarized below. Additional details regarding the site characterizations and risk assessments

are presented in the OU 3 RI/FS reports (Montgomery Watson, 1996a and 1997a).

25.1.1 Site DP-03. Site DP-03 is a suspected acid and oil burial site located
approximately 400 feet north of the northeast end of the Crosswind/Secondary Runway. The

following subsections summarize the site characterization and risk assessment for Site DP-03.

Site Characterization. To characterize Site DP-03, aerial GPR and surface geophysics
including GPR, electromagnetic terrain conductivity (EM), and magnetometry (MAG) were
performed. Additionally, an extensive soil-gas program was conducted, surface and subsurface
(test pit) samples were collected and analyzed, and physical site conditions were evaluated. Data
gathered were used to perform fate and transport modeling and were also incorporated into the

baseline risk assessment.

Geophysical anomalies suggested the presence of buried material concentrated near the center of

the site. VOCs in shallow soil-gas were detected sporadically throughout the site. Three test pits
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were excavated to depths up to 10 feet to investigate geophysical and soil-gas anomalies. In
general, geophysical anomalies corresponded to construction debris such as rebar, concrete, and
asphalt, and fill materials were encountered to depths greater than 9 feet bgs. No evidence of
buried drums were found, and no soil staining or visual indications of contamination was noted
in the test pits. Lead, 10 SVOCs, and hydrocarbons were detected sporadically in surface and
subsurface samples above background. Although benzene, toluene, ethylbenzene, and xylene
(BTEX) was detected in the soil gas, no VOC contamination was found in the surface or
subsurface soil samples. Vadose zone modeling results showed that even under the most
conservative conditions, the most mobile constituent detected at any OU 3 landfill site will not
migrate deeper than 20 feet below the bottom of the disturbed areas within 100 years. Therefore,
the less mobile contaminants detected at this site would not be expected to migrate deeper than
20 feet below the bottom of the disturbed areas. Because the depth to groundwater beneath Site
DP-03 is greater than 100 feet, modeling results indicate that there is no potential for

contaminant leaching to groundwater.

Risk Assessment. As described in Section 2.2.2, a baseline risk assessment was performed for
Site DP-03 for which risk assessment scenarios were evaluated based on the proposed reuse of
the land parcel in which the site is located (USAF, 1993). Using the likely future land use of an
airfield and related facilities, the baseline human health risk assessment evaluated risk for the
following scenarios: industrial/commercial, trespasser/visitor, construction worker (potential
surface soil exposure), and construction worker (potential subsurface soil exposure). This
baseline risk assessment estimated the highest excess lifetime cancer risk of 1.9E-05, primarily

because of polynuclear aromatic hydrocarbons (PAHs) under an industrial/commercial scenario.

The qualitative ecological benchmark screening indicated that there are potential risks to
ecological receptors because of the localized presence of PAHs. However, the results of
subsequent quantitative food chain modeling specifically for bioaccumulative compounds
indicated that bioaccumulative compounds of potential ecological concern (COPECs) pose no
significant risks to vegetation and wildlife at the site. Human activities associated with the
proposed land use for this parcel are expected to limit the selection of Site DP-03 as a primary

habitat for many ecological receptors.

2-20



25.1.2 Site DP-04. Site DP-04 is a reported pesticide and oil drum burial site located
between Sites DP-03 and LF-14. The following subsections summarize the site characterization

and risk assessment for Site DP-04.

Site Characterization. To characterize Site DP-04, aerial GPR and surface geophysics
including GPR, EM, and MAG were performed. Additionally, an extensive soil-gas program
was conducted, surface and subsurface (test pit) samples were collected and analyzed, and
physical site conditions were evaluated. Data gathered were used to perform fate and transport

modeling and were also incorporated into the baseline risk assessment.

Geophysical anomalies suggested the presence of buried material concentrated near the center of
the site. VOCs in shallow soil-gas were detected sporadically throughout the site. Six test pits
were excavated to depths up to 15 feet to investigate geophysical and soil-gas anomalies. In
general, geophysical anomalies corresponded to construction debris such as concrete, metal,
wood, and plastic, and fill materials were encountered to depths greater than 15 feet bgs. No
evidence of buried drums were found, and no soil staining or visual indications of contamination
were noted in the test pits. Lead, nickel, mercury, zinc, two pesticides, one polychlorinated
biphenyl (PCB) and hydrocarbons were detected sporadically in surface and subsurface samples
above background. Although benzene and total BTEX were detected in the soil gas, no VOC
contamination was found in the surface or subsurface soil samples. Vadose zone modeling
results showed that even under the most conservative conditions, the most mobile constituent
detected at any OU 3 landfill site will not migrate deeper than 20 feet below the bottom of the
disturbed areas within 100 years. Therefore, the less mobile contaminants detected at this site
would not be expected to migrate deeper than 20 feet below the bottom of the disturbed areas.
Because the depth to groundwater beneath Site DP-04 is greater than 100 feet, modeling results

indicate that there is no potential for contaminant leaching to groundwater.

Risk Assessment. As described in Section 2.2.2, a baseline risk assessment was performed for
Site DP-04 for which risk assessment scenarios were evaluated based on the proposed reuse of

the land parcel in which the site is located (USAF, 1993). The scenarios evaluated for this site
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included: industrial/commercial, trespasser/visitor, construction worker (potential surface soil
exposure), and construction worker (potential subsurface soil exposure). This baseline human
health risk assessment estimated the highest excess lifetime cancer risk of 6.7E-0S, primarily

because of Aroclor 1260 (a PCB) under the industrial/commercial scenario.

The results of the ecological risk assessment indicated a potential risk to burrowing mammals
and their predators (e.g., barn owl), primarily because of the highly localized presence of Aroclor
1260. However, human activities associated with the proposed land use for this parcel along
with the disturbed nature of the site are expected to limit the selection of Site DP-04 as a primary

habitat for many ecological receptors.

25.1.3 Site LF-12. Site LF-12 is an abandoned landfill site located in an unpaved,
relatively undeveloped area north of the base residential area and east of Phantom Street. The

following subsections summarize the site characterization and risk assessment for Site LF-12.

Site Characterization. To characterize Site LF-12, aerial GPR and surface geophysics
including GPR, EM, and MAG were performed. Additionally, an extensive soil-gas program
was conducted, surface and subsurface (test pit) samples were collected and analyzed, up- and
downgradient monitoring wells were installed and sampled, and physical site conditions were
evaluated. Data gathered were used to perform fate and transport modeling and were also

incorporated into the baseline risk assessment.

Geophysical anomalies suggested the presence of buried material concentrated near the center of
the site. VOCs in shallow soil gas were detected sporadically throughout the site. Five test pits
were excavated to depths up to 15 feet to investigate geophysical and soil-gas anomalies. In
general, geophysical anomalies corresponded to construction debris such as metal, plastic,
concrete, glass and plaster board, and fill materials were encountered to depths greater than 10
feet bgs. No evidence of buried drums were found, and no soil staining or visual indications of
contamination was noted in the test pits. Barium, lead, mercury, zinc, three dioxins, and
hydrocarbons were detected sporadically in surface and subsurface samples above background.

Although benzene, total BTEX, and TCE were detected in the soil gas, no VOC contamination
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was found in the surface or subsurface soil samples. One monitoring well was installed
upgradient of the site, and three monitoring wells were installed downgradient of the site.
Analysis of the soil samples collected from the borings and the groundwater samples collected
from the wells indicate that no leaching of contaminants has occurred at the site. Vadose zone
modeling results showed that even under the most conservative conditions, the most mobile
constituent detected at any OU 3 landfill site will not migrate deeper than 20 feet below the
bottom of the disturbed areas within 100 years. Therefore, the less mobile contaminants detected
at this site would not be expected to migrate deeper than 20 feet below the bottom of the
disturbed areas. Because the depth to groundwater beneath Site LF-12 is greater than 100 feet,

modeling results indicate that there is no potential for contaminant leaching to groundwater.

Risk Assessment. As described in Section 2.2.2, a baseline risk assessment was performed for
Site LF-12 for which risk assessment scenarios were evaluated based on the proposed reuse of
the land parcel in which the site is located (USAF, 1993). The scenarios evaluated for this site
included: industrial/commercial, trespasser/visitor, construction worker (potential surface soil
exposure), construction worker (potential subsurface soil exposure), and future resident. This
baseline human health risk assessment estimated the highest excess lifetime cancer risk of 7.7E-
07, primarily because of dioxins under the future resident scenario. This is below the benchmark

values for risk assessment.

The results of the ecological risk assessment indicated a potential risk to burrowing mammals
and their predators (e.g., barn owl), primarily because of the highly localized presence of dioxins,
lead, zinc, and barium. However, human activities associated with the proposed land use for this
parcel are expected to limit the selection of Site LF-12 as a primary habitat for many ecological

receptors.

Although the calculated risk to human health was below the benchmark, because the site was an
abandoned landfill and there is a potential risk to ecological receptors, closure actions were

considered in the OU 3 FS.
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25.14 Site LF-14. Site LF-14 is an abandoned landfill site located in an unpaved,
relatively undeveloped area east of the Alert Hangar. The following subsections summarize the

site characterization and risk assessment for Site LF-14.

Site Characterization. To characterize Site LF-14, aerial GPR, and surface geophysics
including GPR, EM, and MAG were performed. Additionally, an extensive soil-gas program
was conducted, surface and subsurface (test pit) samples were collected and analyzed, up- and
downgradient monitoring wells were installed and sampled, and physical site conditions were
evaluated. Data gathered were used to perform fate and transport modeling and were also

incorporated into the baseline risk assessment.

Geophysical anomalies suggested the presence of buried materials at the site. VOCs in shallow
soil-gas were detected sporadically throughout the site. Seven test pits were excavated to depths
up to 15 feet to investigate geophysical and soil-gas anomalies. In general, geophysical
anomalies corresponding to construction debris such as metal, wood, glass, plastic, asphalt,
concrete, gravel, trash, and fill materials were encountered to depths greater than 15 feet bgs.
Two of the test pits were located near crushed drums on the surface of the site. Empty and
crushed drums were also located in these test pits, but no evidence of soil staining was noted on
the surface of the site or in the test pits. Lead, cadmium, copper, mercury, manganese, zinc, four
SVOCs, three pesticides, toluene, and hydrocarbons were detected sporadically in surface and
subsurface samples above background. Although benzene, toluene, PCE, TCE, trichloroethane
(TCA), freon-11 (F-11), and total BTEX were detected in the soil gas, no widespread VOC
contamination was found in the surface or subsurface soil samples. Toluene was the only VOC
detected at the site, and it was detected in two of the subsurface samples. Two monitoring wells
were installed downgradient of the site to assess the water quality. Analysis of the soil samples
collected from one boring and the groundwater samples collected from the wells indicate that no
leaching of contaminants has occurred at the site. Vadose zone modeling results showed that
even under the most conservative conditions, the most mobile constituent detected at any OU 3
landfill site will not migrate deeper than 20 feet below the bottom of the disturbed areas within
100 years. Therefore, the less mobile contaminants detected at this site would not be expected to

migrate deeper than 20 feet below the bottom of the disturbed areas. Because the depth to
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groundwater beneath Site LF-14 is greater than 100 feet, modeling results indicate that there is

no potential for contaminant leaching to groundwater.

Risk Assessment. As described in Section 2.2.2, a baseline risk assessment was performed for
Site LF-14 for which risk assessment scenarios were evaluated based on the proposed reuse of
the land parcel in which the site is located (USAF, 1993). The scenarios evaluated for this site
included: industrial/commercial, trespasser/visitor, construction worker (potential surface soil
exposure), and construction worker (potential subsurface soil exposure). This baseline human
health risk assessment estimated the highest excess lifetime cancer risk of 1.0E-05 primarily
because of cadmium under an industrial/commercial scenario. Although this is above the
benchmark values for risk assessment, the cadmium at the site is considered naturally occurring

and within background ranges.

The results of the ecological risk assessment indicate a potential risk to burrowing mammals and
their predators (e.g., barn owl), because of the localized presence of cadmium, lead, and
pesticides. However, human activities associated with the proposed land use for this parcel are

expected to limit the selection of Site LF-14 as a primary habitat for many ecological receptors.

Although the calculated risk to human health was due to constituents that are considered
naturally occurring, because the site was an abandoned landfill and there was a potential risk to

ecological receptors, closure actions were considered in the OU 3 FS.

2.5.1.5 Site LF-44. Site LF-44 is an abandoned landfill site located about 1,000 feet
south of Site LF-14. The following subsections summarize the site characterization and risk

assessment for Site LF-44.

Site Characterization. To characterize Site LF-44 aerial GPR and surface geophysics including
GPR, EM, and MAG were performed. Surface and subsurface (test pit) samples were collected
and analyzed, and physical site conditions were evaluated. Data gathered were used to perform

the fate and transport modeling and were also incorporated into the baseline risk assessment.
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Geophysical anomalies suggested the presence of buried material concentrated near the center of
the site. VOCs in shallow soil gas were detected sporadically throughout the site. Four test pits
were excavated to depths up to 15 feet to investigate geophysical and soil-gas anomalies. In
general, geophysical anomalies corresponded to construction debris such as concrete and trash,
and fill materials were encountered to depths greater than 8 feet bgs. No evidence of buried
drums were found, and no soil staining or visual indications of contamination was noted in the
test pits. Antimony, lead, and hydrocarbons were detected sporadically in surface and subsurface
samples above background. No VOC contamination was found in the surface or subsurface soil
samples. Vadose zone modeling results showed that even under the most conservative
conditions, the most mobile constituent detected at any OU 3 landfill site will not migrate deeper
than 20 feet below the bottom of the disturbed areas within 100 years. Therefore, the less mobile
contaminants detected at this site would not be expected to migrate deeper than 20 feet below the
bottom of the disturbed areas. Because the depth to groundwater beneath Site LF-44 is greater
than 100 feet, modeling results indicate that there is no potential for contaminant leaching to

groundwater.

Risk Assessment. As part of the screening for the baseline human health risk assessment, no

COPC:s were identified, therefore, no human health risk assessment was completed.

The results of the ecological risk assessment suggest some potential ecological impacts at Site
LF-44 from physical disturbances. Some stress on vegetation exists at the site as a result of
physical disturbance related to former site activities. However, significant chemical risks to
vegetation or wildlife were not indicated by the site characterization data. Nevertheless, because
this site was an abandoned landfill with exposed debris, in order to restore the natural surface at

the site, closure actions were considered in the OU 3 FS.

25.1.6 Site SEDA. The geographic area known as the SEDA historically included 10
OU 3 sites: five landfill sites (Sites LF-07, LF-08, RW-09, DP-10, and LF-11), one burial site
(WP-40), one spill site (SS-52), and three munitions disposal areas (DP-15, DP-33, and DP-34).
The location of the SEDA relative to GAFB is presented in Figure 2. Site LF-11 is located
generally to the east of the other sites and was recommended for NFA in the OU 3 WPA (JMM,
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1992). Because of the geographical proximity of the remaining nine sites and the generally
indeterminable boundaries between them, the entire area has been handled as a unit. The

following subsections summarize the SEDA site characterization and risk assessment.

Site Characterization. To characterize the SEDA, aerial GPR and surface geophysics including
GPR, EM, and MAG were performed. Additionally, an extensive soil-gas program was
conducted, surface and subsurface (test pit and soil borings) samples were collected and
analyzed, up- and downgradient monitoring wells were installed and sampled, and physical site
conditions were evaluated. Data gathered were used to perform fate and transport modeling

using SESOIL and were also incorporated into the baseline risk assessment.

Geophysical anomalies suggested the presence of buried materials at the site. VOCs in shallow
soil-gas were detected sporadically throughout the site. Twenty-two test pits were excavated to
depths up to 15 feet to investigate geophysical and soil-gas anomalies. In general, geophysical
anomalies corresponded to construction debris such as concrete, asphalt, metal, paper, glass,
wood, rubber, and plaster board. This construction debris, burned debris, and fill material was
encountered to depths greater than 13.5 feet bgs. A few crushed and empty drums were noted as
surface debris at the site; however, no evidence of buried drums was found and no soil staining
or visual indications of contamination was noted in the test pits. Although total benzene, BTEX,
PCE, TCE, dichloroethene (DCE), TCA, Freon-11 (F-11), and carbon tetrachloride were detected
in the soil gas, no widespread VOC contamination was found in the surface or subsurface soil
samples. Toluene was the only VOC detected at the site, and it was detected in two subsurface
samples. Two monitoring wells were installed upgradient of the site, and seven monitoring wells
were installed downgradient of the site. Analysis of the soil samples collected from the borings
and the groundwater samples collected from the wells indicates that no leaching of contaminants
has occurred at the site. Vadose zone modeling results (SESOIL) showed that even under the
most conservative conditions, the most mobile constituent detected at any OU 3 landfill site will
not migrate deeper than 20 feet below the bottom of the disturbed areas within 100 years.
Therefore, the less mobile contaminants detected at this site would not be expected to migrate

deeper than 20 feet below the bottom of the disturbed areas. Because the depth to groundwater
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beneath the SEDA is greater than 100 feet, modeling results indicate that there is no potential for

contaminant leaching to groundwater.

Risk Assessment. As described in Section 2.2.2, a baseline risk assessment was performed for
the SEDA for which risk assessment scenarios were evaluated based on the proposed reuse of the
land parcel in which the site is located (USAF, 1993). The scenarios evaluated for this site
included: industrial/commercial, trespasser/visitor, construction worker (potential surface soil
exposure), construction worker (potential subsurface soil exposure), and future resident. This
baseline human health risk assessment estimated the highest excess lifetime cancer risk of 8.4E-
05 primarily because of arsenic and chromium under the future resident scenario. Although this
is above the benchmark values for risk assessment, the arsenic and chromium values detected at

the SEDA are considered within background and naturally occurring.

The results of the ecological risk assessment indicated a potential risk to burrowing mammals
and their predators (e.g., barn owl), because of the localized presence of several metals and

dioxin/furan congeners.

Although the calculated risk to human health was due to constituents that are considered
naturally occurring, because the site was an abandoned landfill and there is a potential risk to

ecological receptors, closure actions were considered in the OU 3 FS.
2.5.2 Description of Landfill Site Alternatives

Based on the results of remedial investigations, it was determined that remedial action was
potentially necessary at the OU 3 landfill sites (DP-03, DP-04, LF-12, LF-14, LF-44, and the
SEDA). An FS analysis was performed in which (1) remedial action objectives (RAOs) were
identified; (2) potentially applicable technologies were identified and screened based on
effectiveness, implementability, and cost; (3) the technologies retained after the initial screeﬁing
were combined into potential alternatives for each site; and (4) the alternatives were then
subjected to a detailed analysis with respect to the nine criteria defined by the USEPA for
CERCLA sites (USEPA, 1988).
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Alternatives were developed and evaluated for the landfill sites as a group because of the
similarity between the sites with respect to contaminant type, distribution, site characteristics,

and potential actions. The RAOs established for the OU 3 landfill sites are summarized below:

. prevent direct contact with landfill contents;

. minimize infiltration that may result in waste constituents leaching to
groundwater;

. control surface water runoff and run-on, and erosion; and

. monitor groundwater quality to determine if landfill contaminants are leaching to

the groundwater.

Five remedial alternatives were developed for the OU 3 landfill sites from an analysis of
remedial technologies as part of the OU 3 FS (Montgomery Watson, 1997a). The five

alternatives, with their components, are as follows:

Alternative 1 (No Action with Monitoring)
1) Groundwater Monitoring
2) S5-Year Site Review

Alternative 2 (Institutional Controls)
1) Surface Restoration
2) Access Restrictions
3) Land Use Restrictions
4) Groundwater Monitoring
5) 5-Year Site Review

Alternative 3 (Surface Controls/Existing Cover Rehabilitation)
1) Surface Controls
2) Surface Restoration
3) Access Restrictions
4) Land Use Restrictions
5) Groundwater Monitoring
6) 5-Year Site Review

Alternative 4 (Soil Cover)
1) Native Soil Cover
2) Surface Controls
3) Surface Restoration
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4) Access Restrictions

5) Land Use Restrictions

6) Groundwater Monitoring
7) 5-Year Site Review

Alternative 5 (Synthetic Cap)
1) Synthetic Cap
2) Native Soil Cover
3) Surface Controls
4) Surface Restoration
5) Access Restrictions
6) Land Use Restrictions
7) Groundwater Monitoring
8) 5-Year Site Review

These alternatives are presented in detail in the OU 3 FS and are summarized in the sections

below.

25.21 Alternative 1: No Action with Monitoring. As required by the NCP, the no
action alternative serves as a baseline against which other landfill site alternatives are compared.

Its components include groundwater monitoring and the S-year site review.

Groundwater monitoring at the OU 3 landfill sites would be part of the an approved basewide
long-term monitoring plan for GAFB. Selected monitoring wells at each site would be sampled
annually, semi-annually, or quarterly, to determine if landfill contaminants are leaching to the

groundwater.

The no action alternative would leave the landfill contents in place with no closure activities
undertaken. Because contaminants would remain on site, a site review would be conducted
every 5 years as required by CERCLA. This would include a review of annual environmental
monitoring results to determine if landfill contaminants have migrated to the environment (i.e.,
moved beyond the known boundaries of the landfill sites). The purpose of the 5-year site review

and long-term monitoring would be to assess the effectiveness of an alternative.

25.2.2 Alternative 2: Institutional Controls. Alternative 2 includes access and land

use restrictions, surface restoration, groundwater monitoring, and the 5-year site review.
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Access restrictions would involve the installation of 8-foot-high chain-link fences with barbed
wire and/or posting of warning signs posted along the perimeter of the site. The locations of the
fences at each landfill would be determined as part of the design and would minimize access to

people, vehicular traffic, and terrestrial animals.

The implementation of land use restrictions at the OU 3 landfill sites would assure the
protectiveness of the remedy and human health. Deed restrictions would be recorded to restrict
use of the sites for the following purposes: 1) a residence, including any mobile home or factory-
built housing, constructed or installed for use as permanently occupied residential human
habitation, 2) a long-term care hospital for humans, 3) a traditional public or private school for
persons under 21 years of age, and 4) a day care center. In addition, the deed would prohibit the
disturbance of the landfill cover, subsurface soils, and fencing without prior approval from the

USAF and appropriate state and local agencies.

Surface restoration would involve the removal of municipal wastes and debris, such as plastics,
tires, paper products, rubble, etc., from the landfill surface. Use of backhoes and dump trucks to
remove wastes would be combined with manual collection, following the proper health and
safety procedures. Collected wastes would be disposed of at an off-site Class HI landfill facility,

or may be consolidated with other wastes under an OU 3 landfill cap.

The definitions of the other components of this alternative (e.g., groundwater monitoring and the

5-year site review) are the same as for Alternative 1.

2.5.23 Alternative 3: Surface Controls/Existing Cover Rehabilitation. Alternative 3
has the same components as Alternative 2 with the addition of surface controls. In addition, the
existing cover conditions would be evaluated and rehabilitated to functional parameters as

discussed below.

Surface controls include general site grading, drainage, and revegetation. General site grading

would be accomplished by using cut-and-fill techniques which involve excavation of clean soils
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from outside the landfill boundary and from elevated mounds of clean soils within the landfill
and consolidation of these soils in the “potholes” within the landfill. In order to minimize
intrusive activities at the OU 3 landfill sites, the remedial design for this alternative would ensure
that the fill volume is greater than the cut volume and the difference would be imported from and
off-site borrow source. This design would effectively produce a soil cover on the landfill with an
estimated thickness of 12 to 18 inches. The final grade for each site would have a minimum
slope of 1.5 percent, with the actual slope designed to fit the natural topography of the site. Site
drainage would be implemented by constructing drainage channels around the landfill boundary
to divert surface water away from the landfill site. A conceptual diagram of the implementation

of surface controls/existing cover rehabilitation is shown on Figure 7.

The land use restrictions for sites where surface controls would be implemented would include
the prohibition of subsurface development (e.g., excavation, pile-driving) and excessive
vehicular traffic (e.g., off-road vehicles, dirt bikes), in addition to the more general types of land

use restrictions which may be applied.

25.24 Alternative 4: Soil Cover. Alternative 4 has the same components as
Alternative 3 with the addition of a 24-inch-thick native soil cover installed over the graded
landfill surface. The soil cover would be compacted only for structural purposes because the
native soil at GAFB is expected to be difficult to compact to low permeability levels. The
primary purpose of the nativ